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INTRODUCTION 

.C 
.c * 

Regu la t i on s  prornul gated by the Col orad'o Department o f  Health (CDH) under 

Colorado S ta tu te s  require tha t  l a nd  i n  an "area o f  concern" i n  t he  v i c i n i t y  o f  

the Rocky F l a t s  Plant be sampled and analyzed f o r  plutonium before 

c on s t r u c t i o n  a c t i v i t i e s  may proceed. Furthermore, a s  p a r t  o f  the recent 

_ _  - .  Federal..COurt Sett lement Agreement- f o r  t he  Rocky F l a t s  P l a n t  l a n d  l i t i g a t i o n ,  

i t  was agreed tha t  ce r ta i n  l and s  adjacent t o  t he  P l a n t  would be evaluated f o r  
- ... ~ . * ._ _ _ _  - .- -- - _. 

. .,A '3 

p l u t o n i u m  con t am ina t i o n .  I f  i t  was de te rm ined  that  s o i l  o n  t h e s e  l a n d s  

con ta in s  plutonium at  concentrat ions  g rea te r  than t h e  CDH gu i de l i n e ,  remedial 

a c t i o n s  would be i n i t i a t e d .  The pe rm i s s i b l e  l e ve l  of  r ad i o a c t i v e  material  i n  

u n c o n t r o q l e d  a r e a s  as s p e c i f i e d  i n  RH4.27 o f  t h e  R u l e s  and R e g u l a t i o n s  

Pe r t a i n i n g  t o  Radiat ion  Con t r o l ,  c i r c u l a t e d  by CDH i n  1978 i s  2 

d i s i n t e g r a t i o n s  per minute pe r  gram ( 2  d/m/g) o f  d r y  s o i l  o r  0.90 pCi/g. 

\ 

Th i s  r epo r t  descr ibes  the sample c o l l e c t i o n ,  a n a l y t i c a l  da ta ,  eva luat ion  of 

r e s u l t s  f o r  a p a r ce l  o f  l a n d  l o c a t e d  immed i a t e l y  e a s t  o f  Rocky Flats..  

Remedial a c t i on s  taken t o  f u l f i l l  the requirements of the S t a t e  o f  Colorado on 

t h i s  l a n d  a re  a l s o  summarized. 

SITE LOCATION 

The sampled s i t e  i s  owned by the C i t y  o f  Broomfie ld  and Je f fe r son  County and 

l i e s  w i t h i n  the "area of  concern" as  o u t l i n ed  by CDH. The l a nd  i s  located i n  

the southern h a l f  of Sec t i on  7 and western h a l f  o f  S e c t i o n  18, T2S, R69W. The 

area sampled i s  south of Great Western Re se r vo i r ,  east  o f  I nd i ana  Street and 

north  of West 96th Avenue ( see  F i g u r e  1). 
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FIGURE 1. INDEX MAP SHOWING LOCATION O F  PROGRAM AREA 
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LAND USE 

a *. * .  ' e  i 

The l and  was o r i g i n a l l y  u t i l i z e d  as pa s tu re  f o r  g raz i ng  l i v e s t o c k  a n d  as 

c rop land  f o r  growing winter wheat. The c rop l and  ha s  been t i l l e d  f o r  25 y ea r s  

or more. ' Woman Creek f lows eastward ac ro s s  the  southern  po r t i o n  of the area 

into Stand ley  Lake. A small i r r i g a t i o n  d i t c h  d e l i v e r s  water from Woman Creek 

t o  Mower Re se r vo i r .  The vegetat ion  i n  the area  c o n s i s t s  of  n a t i v e  g r a s s e s ,  

v a r i o u s  sh rub s  and small  t r e e s  along Woman Creek and wheat s tubb le  and weeds 

.. . _  - _  

.,.\ 

..- .;) 

i ._. 

i n  wheat f i e l  ds abandoned si nce 1980. 
\ 

SAMPLE COLLECTION PROCEDURES 

The boundaries  o f  t he  area a re  well de f ined  by  barbed w i re  fences on a l l  f o u r  

s i d e s .  These boundaries  were checked b y  p ro fe s s i ona l  s u r veyo r s  from C. R. 

Moore and A s s o c i a t e s  (Rockwell contractor)  and ADG Eng inee r i ng  Inc.  ( J e f f e r s on  

County c on t r a c t o r ) .  The s i t e  inc ludes  about 640 acres  and the  CDH guideljne. 

o f  one composite sample per each 10 acres  was fo l lowed  with n i n o r  

mod i f i c a t i o n s .  The City of Broomfield l a n d  was d i v i ded  i n t o  10 - ten  acre  

p l o t s  i n  o rde r  t o  inc lude  the  en t i r e  t r i a n g u l a r  shaped area. Th i s  r e su l ted  i n  

some ove r l ap  w i th  two 10 acre  p l o t s  in the  r e cen t l y  acqu i red  Je f fe r son  County 

Open Space l and .  Fourteen 10 acre p l o t s  were e s t ab l i s hed  on the  l a t t e r .  The 

center s  o f  each o f  these p l o t s  were l o c a t ed  by p r o f e s s i o na l  surveyors  from 

D rexe l ,  B a r r e l 1  and Company. These s i t e s  were s e l e c t ed  from those  u t i l i z e d  i n  

the o r i g i n a l  s o i l  sample t e s t i n g  program conducted by Rockwell and DOE i n  

1977.' The i d e n t i t i e s  o f  these s i t e s  were agreed upon by CDH and Rockwel l ,  

based on the  Rocky F l a t s  Settlement Agreement. Each sample s i t e  was 

-3- 



( .  
1 

d i v i d e d  i n t o  a sampl ing  g r i d  on a s p a c i n g  o f  1 6 5  f e e t .  S e c t o r  a n d  s i t e  

boundaries were loca ted  using a RolatapeR (Model 400) .  The l o c a t i o n s  for a l l  
s . -  

* . -  * *  
.. 

subsamples. werk made by pacing.  S o i l  samples were c o l l e c t e d  a t  each l b c a t i o n  
\ 

u s i n g  t h e  CDH prescr ibed  template  a n d  scoop. The 5 x 6 cm template was forced 

i n t o  . t h e  ground s u r f a c e  a n d  t h e  scoop was used t o  remove t h e  top 118 inch 

(0 .32  cm) o f  s o i l .  The i n t e n t  was t o  c o l l e c t  only t h e  f i n e  f r a c t i o n  o f  t h e  

t o p s o i l .  Most o f  the g r a s s ,  s t i c k s ,  seeds a n d  rocks  were removed from each 

sample before  i t  was placed i n  a new one g a l l o n  paint  can.  
-_ -  - - - ~ , ~. - ~ " .-- . .- . _ _  " -. _ -  

ANALYTICAL PROCEDURES \ 

Sample preparation a n d  a n a l y s i s  were performed according t o  standard 

procedures,  approved by the Colorado Department o f  Health.  2 * 3 1 4  The e n t i r e  

sample was dr ied  a t  100°C, s ieved  through a 10 mesh s i e v e ,  weighed and t h e  

f i n e  port ion was b a l l  milled. The mil led por t ion  was s ieved through a 35 mesh 

s i e v e  and s tored  i n  p l a s t i c  screw cap b o t t l e s .  Ten gram a l i q u o t s  o f  each 

sample were analyzed f o r  plutonium. Blank r o i l  and s y n t h e t i c  standard s o i l s  

were b l indly  b a t c h e d  with every group o f  seven f i e l d  samples in  a random 
. .  

manner as q u a l i t y  c o n t r o l s  i n  t h e  radio-chemical l a b o r a t o r y .  

P1 utoni um analyses  were performed by Accu-Labs Research ,  I n c . ,  11485 W.  48th 

Avenue, Wheat Ridge,  Colorado. 

The s o i l  samples  were t o t a l l y  d i s s o l v e d  u s i n g  a 4 0  p e r c e n t  s o l u t i o n  o f  

h y d r o f l u o r i c  a c i d .  A plutonium-236  t r a c e r  was added t o  t h e  s o i l  b e f o r e  

d i s s o l u t i o n  in  order  ' t o  determine chemical y i e l d .  A f t e r  fuming with HF, t h e  

sample was brought t o  volume with n i t r i c  a c i d  (HN03). Plutonium was separated 

from t h e  so lut ion  with a n  anion exchange column. 

A --- 
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The purif ied .material was then eluted from the column and e lectroplated onto a 
! - p?li$hed* s t e e k d j s k .  Thex rad ioac t iv i ty  on the  disc was measured i n  a solid 

4 b 

stat: a l p h a  spectrometer a n d  recovery was determined from the  t r a c e r  peak. 
* *  

QUALITY CONTROL 

- _. - - .  _ _ . . ”  _ - _ _  ~. - _ -  _ -  - _--. . .  - - _ _  

During sample analysis ,  q u a l i t y  control consisted of blank so i l  analysis ,  

standard s o i l  analysis ,  reagent blank analysis  and  dupl icate  sample analysis.  

All samples were submitted t o  t h e  analyt ical  laboratory in a random and b l i n d  
\ 

manner. 

Accu-Labs Research, Inc. ( A L R )  operates under a rigorous Quality Assurance 

“‘3 
: I 
.rlr 

(QA) Program designed t o  comply with the  C r i t e r i a  for  Nuclear Power Plants s e t  

f o r t h  i n  T i t l e  10, Code of  Federal Regulations, Part 50, Appendix 6 (lOCFR50). 

This  program a l s o  complies w i t h  the  U.S. Nuclear Regulatory Corn  

Q u a l i t y  Assurance s p e c i f i c a t i o n s  described i n  Regulatory Guide 

s t r i n g e n t  systein o f  controls  and  checks inherent i n  A L R ’ s  O A  pro 

dnalyt ical  rest11 t s  of the  h i g h e s t  ca l iber .  

A L R  employs a number of procedures t o  monitor instrument 

ssion ( N R C )  

4.15. The. 

iram ensures 

e f f i ci ency , 

technician performance, method performance a n d  overall accuracy and precision. 

l l t i l i z i n g  t h e i r  OA program, ALR has been successful in becoming c e r t i f i e d  for 

radiochemical analyses by t h e  Environmental Protection Pgency ( E P A )  a n d  other 

regulatory au thor i t ies .  
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. -  RESULTS OF I N I T I A L .  ANALYSES 

c* .& e '  
** * & . - C  b 

Table I surrrnarizes the results of the i n i t i a l  radiochemical analyses o f  s o i l  

samples c o l l e c t e d  i n  1985 before remedial act ion.  Deviations reported are for  

the vari abi 1 i t y  of the radi oacti  ve dis integrat ion process . (counting e r r o r )  a t  

** 

the 95  percent confidence level (1.96 sigma). The d a t a  are a l s o  depicted on 

I 

F i gu r e  2 along with his tor ical  d a t a  from-1977. ._  . .__ 

\ 

CONCLUSIONS FROM I N I T I A L  TESTING 

The r e s u l t s  of the radiochemical analyses show t h a t  three averaged analysis 

v a l u e s  f o r  t h e  s o i l  standard ( 1 . 1 2 ,  1 .02  and 1 - 0 1 )  agreed well  w i t h  t h e  

s tandard value of 1.0 pCi/g. The average blank values (0.10, 0.01 and 0.005 

pCi/g) a r e  typical  o f  many r e p l i c a t e  analyses of  the same s o i l  sample. 

The sample r e s u l t s  are w i t h i n  the range from 0.46 t o  5.6 pCi o f  plutonium-per 

gram of d r y  soil. Fifteen values are g r e a t e r  t h a n  the Colorado Department of 

Health plutonium-in-soil standard of 0.90 pCi/g. I t  should a l s o  be noted t h a t  

the maximum value of 5.6 p C i / g  i s  about 30% of the EPA proposed screening 
5 l e v e l .  

I t  can be seen from Figure 2 t h a t  a comparison o f  the 1985 and 1977 r e s u l t s  

shows, with a few exceptions, that  the more recent plutonium in S o i l  

concentrations a r e  s i g n i f i c a n t l y  l e s s  t h a n  the p r i o r  data a t  the Same 

l o c a t i o n s .  These reductions are probably due t o  the eight year time 



C '  

(. TABLE I - 

. .  b * .  @ * **  c %* * * *  * ' c '  *erc- ,le * 5 f % ** * +  *.- 
ANALYSES OF SOIL SAMPLES FROE SECT1014 7 AND 18, 

(Plutonium Concentrations i n  pci/g) 

, T Z S ,  R69W. .- - e 

. Sample No. 
.- 

GUS 85-1 

GUS 85-2 

GUS 85-3 

GUS 85-5 

GUS 85-4 

GUS 85-6 

GUS 85-7 

GUS 85-8 

GUS 85-9 

GWS 85-10 

I 85-2 

I 85-4 

I 85-5 

I 85-6 

I 85-7 

I 85-11 

I 85-12 

I 85-16 

I e5-17 

I 85-18 

I 85-19 

I 85-20 

I 85-21 

I 85-22 

S i t e  No. - 
1 
2 

3 
4 

5 

6 

7 

a 
9 

.lo 
9 

10 

3 

4 

11 

12 

7 

8 

i a  
19 

22 

21 

17 

20 

- .  Plutonium 239 + Counting Error - 

5.6 + 0.5 - 
5.0- + 0.5 

2-9  + 0.4 

2.2 + 0.4 
2.5 + 0.4 

- . - 
- 
- 

0.86 + 0.3 

1.0 2 0.2 
0.74 + 0.2 

- 

- 
3.6 + 0.4 

2.2 + 0.4 
- 
- 

0.46 + 0.2 

0.61 + 0.2 

0.96 + 0.2 

1.0 + 0.3 

0.52 + 0.2 

0.03 + 0.1 

0.12 + 0.1 

0.82 + 0.2 

1.8 + 0.2 

3.0 + 0-5 

1.0 + 0.2 

1.4 + 0.2 

- 
- 
- 
- 
- 

0.81 + 0.3 - 

Y 

- 
- 
- 

2.1 + 0.4  - 
- 
- 

i 
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difference which could have allowed for  p l u t o n i u m  &athering a n d  migration, 

the larger  surface a r e a  representgd by the 1985 sarnpies [lo ac*re?* per ixnplec 
L. * r *  c ** * * . * #  @ : *  6 0 *. * . .  * c * b 

:s c6mpared t o  the 1977 samples ,(0.2 acre 'per sample)'], and the fac t  t h a t  a 

d i f f e r e n t  laboratory u t i 1  i z i n g  a s l i g h t l y  d i f fe ren t  radiochemical procedure 
i 

performed the analyses. 

Figure 2 a l s o  shows the l o c a t i o n s ' o f  the t h r e e  abandoned wheat f i e l d s ,  one- in 

Section 7 and two in Section 18. The 1985 data subs tan t ia te  the e a r l i e r  

conclusion t h a t  the plutonium concentrations in the s o i l  in t h e  previously 

t i l l e d  p l o t s  are  about 4% of the COH standard. I t  i s  therefore reasonable t o  
\ 

conclude t h a t  r ipping, plowing a n d  disking will reduce the  plutonium 

concentrations i n  the  other  areas  t o  leve ls  below the s t a t e  s t a n d a r d .  

1 
3 

,'- 

Based on t h e  1985 d a t a ,  about  75 a c r e s  o f  t h e  newly acqui red  Ci ty  o f  

Broomfield land w i l l  r e q u i r e  remedial  a c t i o n .  Most of t h e  remainder o f  

Section 7 ,  purchased by Jef fe rson  County, b u t  excluding the abandoned wheat 

f i e l d s ,  wil l  require remedial ac t ion .  The Jefferson County  land in  Section 1.8 

will require remedial action on about 40 acres .  This i s  the area a l o n g  Woman 

Creek between I n d i a n a  S t ree t  a n d  Mower Reservoir. 

-8- 
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REMEDIAL ACTION PROGRAM PLAN#' '. 
a . * * t a c *.dSe6 *.,* 6 & *  .*  % * ? c I' *,* t '9i, c 

Remedial a c t i o n  recommendations were prepared by' Gary F i n s t ad  o f  t he  US S o i l  

Con se rva t i on  Service.6 These recommendations inc luded  t i l l a g e  on alternati.ng 
* A  

s t r i p s  ( s t anda rd  s t r i p  fanning techniques)  l a i d  out a long  t h e  contour t o  

minimize wind and water e ro s i on .  Remedial a c t i o n  shou ld  not be undertaken on 

. the  unbroken s t r i p s  u n t i l  t h e  first s e t  i s  re -es tab l i shed  i n  p r o t e c t i v e  g r a s s .  

S t r i p s  with a width o f  120 t o  150 fee t  were recommended. 

\ 

Fo l l ow ing  t i l l a g e  a cover crop o f  sorghum was suggested t o  c on t r o l  e ro s i on  

u n t i  1 n a t i v e  g r a s s e s  could be p lanted  i n  t he  f a l l .  The sorghum cou l d  be cut 

i f  nece s sa r y ,  t o  p rov ide  an improved seed bed f o r  the g r a s s  seed ing .  

P r i o r  t o  i n i t i a t i o n  o f  t he  ground p repa ra t i on  a c t i v i t i e s ,  a F u g i t i v e  Dus t  

Permit  (No. 85JE052L) was obtained from t h e  Colorado Department o f  Hea l th  

(CDH) .  T h i s  p e r m i t  r e q u i r e s  c o n s t a n t  m o n i t o r i n g  o f  w i nd  s p e e d  and s o i l  

d e n s i t y  d u r i n g  s o i l  d i s tu rbance  a c t i v i t i e s  t o  con t ro l  b lowing  d u s t .  If -the 

w i nd  s p e e d  e x ceed s  15 mph o r  i f  t h e  s o i l  m o i s t u r e  f a l l s  b e l o w  1 5 % ,  a l l  

a c t i v i t i e s  on t h e  s o i l  w i l l  cease. Veh i c l e  speeds on a l l  d i s t u r b e d  a reas  must 

not  exceed 15 mph. A l l  d i s tu rbed  s u r f a ce  a rea s  must be revegetated  and snow 

fences must be i n s t a l l e d  i f  found necessary  by CDH. 

A i r  sampler s  must be operated du r i n g  the  s o i l  t i l l a g e  a c t i v i t i e s  and samples 

w i l l  be ana lyzed  f o r  alpha r a d i o a c t i v i t y  and p lu ton ium concen t r a t i o n s .  If the 

a lpha  a c t i v i t y  exceeds 0.06 p C i / m  , a l l  s o i l  d i s tu rbance  a c t i o n s  w i l l  be 3 

stopped. 
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* '  
€+even s t r i p s  o f  l a n h  were s i r v e yed  ahd s t a ked  a t  an  apprckirnate spacin'g o f  

140 f e e t .  The s t r i p s  r a n  a l m o s t  e x a c t l y  e a s t - w e s t ,  excep t  where s l i g h t  

v a r i a t i o n s  i n  topography caused s h i f t s  t o  northwest o r  northeast.  The l o n ge s t  

s t r i p  was about 3000 feet l o n g  and the s h o r t e s t  was about 750 feet long.  

I .  

Rocky F l a t s  t ype  a i r  samplers were set up a t  the  no r th  edge and at  the mid 

south  edge o f  t he  work a rea.  The sampler s  rece ived  e l e c t r i c a l  power from 

po r tab le  1600 watt gas powered generator s .  Operat ion  was continuous from June 
\ 

12 through  J u l y  28, 1986 and samples were c o l l e c t e d  and analyzed once every 24 

hour s .  

S o i l  mo i s tu re  t e s t  h o l e s  were d r i l l e d  a t  t h r ee  l o c a t i o n s ,  one a t  the  no r th  

edge, one i n  the  center  and one a t  t he  s o u t h  edge of the  work area. Aluminum 

tubes were i n s e r t e d  i n  each t e s t  ho le  and the l o c a t i o n s  were marked w i th  

f l agged  s t a k e s .  S o i l  mo i s tu re  measurements were taken each day that s o i l  

d i s tu rbance  a c t i v i t i e s  were underway. Measurements were made with a T r o x l e r  

E l e c t r o n i c  Labo ra to r i e s  neutron mo i s tu re  gauge Model 3321. Instrument 

read ings  were v e r i  f i  ed by soi 1 sampl e s  ana lyzed  g r a v ime t r i c a l l y  i n  the  

Rockwell Rocky F l a t s  General Laboratory.  

T i l l i n g  t he  s o i l  on the  J e f f e r s o n  County Open Space l and s  began on June 11, 

1986. The f i r s t  ope ra t i on  c on s i s t ed  o f  r i p p i n g  the  s o i l  w i th  an a g r i c u l t u r a l  

implement hav ing  po i n t  c h i s e l  r i p p e r s ,  spaced  12 inches apart  i n  three rows. 

Power was s upp l i ed  by a f ou r  wheel d r i v e  350 horsepower f a r m  t r ac to r .  The 

r i p p i  ng  procedure was a p p l  i ed four  t imes .  

- 10- 
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The second operation consisted o f  three pzsses wit 'h  an*implement*having chisel . ' .  e .  
8 

*a* ,* h. pl,oy,,c~,cv~d ;ripkgrs. Jh:-.,riQp,er,shwer$ aced 1 2  inches ap'art i n  t h r e i  rows. 

The third and f inish process ;as performed by one pass with a vibrashank 

ripper. These smaller r ippers were Spaced 6 inches apart i n  3 rows. 

be.-* 'aP c $. c * b s r** 
" 

i 
? 

Seed bed preparation in t h e  cul t ivated area a lso  required removal of thousands 

- of yucca plants because they would i n t e r f e r e  w i t h  proper operation of- .the 

seeder. The many ripping operations dislodged t h e  plants by uprooting or 

breaking o f f  the  roots.  I t  was then necessary t o  manually c o l l e c t  the  plants.  

A crew of "yucca pickers'' placed the  plants on a t r a c t o r  mounted hay f o r k  rack 
< 

and the t r a c t o r  operator made p i l e s  of yucca plants throughout the worked 

f i e l d s .  The p i l e s  were l a t e r  removed using a front-end loader and 10 t o n  dump 

truck. 300 loads of yucca were hauled t o  the Rocky F l a t s  Plant sanitary 

l a n d f i l l  f o r  f i n a l  disposal .  

S o i l  samples were t h e n  c o l l e c t e d  from t h e  t e n  s t r i p s  t o  determine t h e  

e f f e c t i v e n e s s  o f  t i l l i n g  in reducing plutonium concentrations.  Samples wece 

c o l l e c t e d  according t o  CDH prescribed procedures as previously described. 

Samples were taken a t  the  edges a n d  center o f  each s t r i p  a t  a spacing O f  150 

f e e t .  S t r i p  number one ( t h e  westernmost) yielded 2 4  subsamples which were 

cornposited into  one sample for analysis .  The next s t r i p ,  number two, was 

s e p a r a t e d  i n t o  two s e c t i o n s  a n d  2 4  subsamples were cornposited from each 

section labeled " e a s t "  a n d  "west." S t r i p s  three a n d  four  were sampled i n  a 

l i k e  manner. The remaining seven s t r i p s  were shorter  a n d  were sampled by 

compositing 14 subsamples f o r  each s t r i p .  

-11- 
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The r e s u l t 5  o f  soil ana ly ses  f o r  p luton ium i n  n i ne  pf the  e leven  s t r i p s  were 

a l l  l e s s  t h a n  t h e  CDH g u i d e l i n e  of 0..90 pCi/g ('2 djm/g). The p l u t o n i u m  

concentrat;*ons i'n . s t ? i p  $1 and the w??t**si;B 

than  0.90 pC i/g .  .Approximately 20,acres i n  these ' two s t r i p s  were then tilled 

th ree  more t imes with the  c h i s e l  plow r i ' pper s  and two more compQsite samples 

rn . 
1 * b  .* * .  .. L 

. .  

2 1 '  
-0- 

ips ?**& <fi'l*l 9 .+ '. 8 .  

were c o l l e c t ed .  The r e s u l t s  o f  a na l y s e s  f o r  these samples were s t i l l  g rea te r  

t han  0.90 pCi/g plutonium. 
- - .  

The next attempt a t  t i l l i n g  i nc l uded  t he  u s e  o f  a th ree  bottom moldboard , I  plow. 

The 20 ac re s  was plowed t h r ee  t imes  t o  a depth o f  12 i nche s  a n d , f i n i s h e d  with 

one appl i c a t i  on w i th  the  v i  brashank r i p p e r .  Ten I soi  1 sampl es were col  1 ected 

from these  20 ac re s  and ana lyzed  i n d i v i d u a l l y  for plutonium. The average o f  

t he  four  v a l ue s  f r om  s t r i p  #1 was 0.83 pCi/g and the average of t he  s ix va lues  

from s t r i p  82 (west) was 0.63 pCi/g plutonium. The f i n a l  r e s u l t s  o f  soil  

ana l y se s  on a l l  e leven s t r i p s  a r e  shown on F i g u r e  3. 

The f i n a l  r e s u l t s  o f  soil ana l y s e s  from the  area showed that  the 

concen t ra t i on s  o f  plutonium were l ess  than  0.90 pCi/g ( 2  d/m/g) and r e ady  for 

seed ing  a s  agreed t o  by CDH. A p p l i c a t i o n  o f  sorghum seed a t  t h e  r a te  o f  10 

pounds per acre was i n i t i a t e d  on J u l y  24 ,  1986. The f i r s t  sp rou t s  o f  sorghum 

appeared on August 4 ,  1986. The f i n a l  20 acres  o f  ground t h a t  requ i red  deep 

p lowing  and. r i p p i n g  was p lanted  w i th  sorghum on August 2,  1986. 

The sorghum p l a n t s  grew t o  a maximum h e i g h t  o f  1 2  inches  and d i d  not generate 

any seeds.  The p l an t s  stopped growing i n  e a r l y  October and w i l t e d  back a f te r  

t he  f i r s t  l o c a l  f r o s t .  The a p p l i c a t i o n  of wi ld  g ras s  seed began on October 

? 
i 

29, 1986 and was completed on November 1 7 ,  1986. Th i s  l o n g  t ime  pe r i od  was 

'4 

- 1 2 -  
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( ,  J % 

U requii-ed because o f  severa l  smal l  snowstorms, 'winds i n  excess o f  the cont ro l  
. -  

speed'o'f 15 mph, and be low f r ee z i n g  tef iperatures.  The g r a s s  seed w a s  app1i:ed 

a t  a r a t e  o f  15  pounds  o f  p u r e  1 i .ve  s eed  .(P&S) p e r  a c r e  and c o n t a i n e d  a 
+ * *  * &r. L* ?* * *  b * & *  **'&%*& t+ 5 8 - * b  

e 

mixture o f  v a r i e t i e s  a s  i n d i r a t ed  b 6 l o w :  i I 

Spec i a l  Grass  Seed M i x tu re  

Species 

Western 
Wheatgrass 

S i  deoat s 
Grama 

Smooth 
Brome . 

Pubescent 
Wheatgrass 

Other 

Va r i e t y  P u r i t y  

A r r i  ba 36.03% 

\ 

Vaugh 34.36% 

L i  ncol n 10.39: 

Luna 8.29% 

---- 10.934, 

G e n i  na t  i on 

84% 

88% 

7 3% 

- .  

Pure L i v e  Seed 

30.26% 

30.24% 

7.58% 

7.54% 

P l an t i n g  Rate  = 15 l b  PLS/acre 
0.7562 

. .  75 -62% 

= 19.84 lb/acre  

S ince the cover  c r o p  o f  sorghum was not as heavy as de s i r ed ,  supplemental 

mulching was p rov ided  by the  add i t i o n  o f  l o n g  stemmed, weed-free na t i ve  g r a s s  

hay. Th i s  hay was app l i ed  a t  the  r a t e  o f  4000 pounds per  ac re  and forced i n t o  

the s o i l  w i th  a t r a c t o r  drawn cr imper.  Mulching began on November 24 ,  1986 

and w a s  completed on January 15, 1987. Once aga in  de l ay s  i n  mulch app l i c a t i o n  

were caused by  f r ee z i n g  temperatures and snowfall. 

- 14- 
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RE: 8890-20831-12 
Date Samples Rec'd 10-17-85 
P.O. NO. 48464 

. ..- ~ . . _. . . _ .  

REPORT OF ANALYSIS 

. .., ALR Designation Spa n so r t Pl utonium-239, 
Oesignati on 2 counting error* Duplicate Air Dry 

o C i l g  ( d r y )  Result Loss, z 

5 . 2  L 0 . 5  4.3 
4.6 

G'rlS-8 5 - 1 
5.0 5 0.5 

4.2 
-2 GW S -8 5-2 
-3 GU S-8 5-3 2.5 t 0.4 3.3 t 0.4 

4.7 -4 GNS-85-4 2.1 k 0.4 2.2 t 0.3 
7.3 -5 GUS-85-5 2.6 t 0.4 2.4 +. 0.3 

7.5 -6 GNS-85-6 1.0 -c 0.3 0.72 5 0.19 
4.9 

GUS-85-7 3 .O -7 -8 61.15-85-8 0.58 5 0.20 0.89 2 0.21 
4.9 2.9 +- 0.4 -9 GUS-85-9 

2-0 2 0.4 -10 G'tlS-85-10 

5.9 t 0.5 
4.9 t 0.5 

8 8 9 0- 2 08 3 1- 1.2- 1 

0.84 0.21 1.2 2 0.2 

4.2  2 0.4 
2.3 5 0.3 7.7 . .  

-- 0.07 c 0.12 -11 Blank 0.13 5 0.12 -- -12 Standard 0.93 5 0.19 1.3 5 0.3 

"Var iab i l i ty  of the radioactive di  s in tegra t ion  process (counting e r r o r )  a t  
t h e  95% confidence leve l ,  I .96a. 
These samples are  scheduled t o  be di sposed of  45 days a f t e r  the  d a t e  of t h i s  
repor t .  

Bud Shrnmers 

BS'dh dA/ 
Radi ochani stry,  
Superv i  sor 

. ." 
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Accu-Labs Research, Xnc. 
1 1 4 s  W. 4Sth Avenue LVheat Ridge. Colorado 60033 
(3031.423-2766 *. I  8 .. .. * *  

* -  . .  . . - .  . 
* t*  * ' C L  * ain**** a *  C .  .e& 4 - & h " ' i *  % * 8 ; , , * *  * " l u  . . .  * .  

. 
Mr .  Chuck  I l l s l e y  
Rockwell I n t e r n a t i o n a l  
Rocky F l a t s  Plant 
P.O. Box 464 
Go1 den ,  CO 80402-0464 

RE: 8890-20915-9 
. - _  - 

Date Samples Rec'd 11-1-85 
P.O. No. 48464PB 

A L R  D e s i g n a t i o n  

8890-2091s-9-1 
-2 
-3 
-4 
-5 

-6 
-7 

-9 
-a 

. . .  

. - . I . .. . 

REPORT OF ANALYSIS 

Sponsor P1 utonium-239, 
D e s i g n a t i o n  t c o u n t i n g  e r r o r *  

p C i  l g  

1-85-2 

1 -a 5-5 
1-85-4 

1-85-6 
1-85-7 

1-85-1 1 
I-E5-12 
Blank 
S tanda rd  

0.38 5 0.19 
0-53 5 0.22 
0.83 ?r 0.30 
1.1 f 0.3 

0.62 +. 0.22 

0.74 f. 0.28 
0.10 t 0.14 

1 . 2  t 0.3 
-0.03 +. 0.08 

.. . 

P1 utonium-239, 
d u p l i c a t e ,  

5 coun t ing  e r r o r *  
pCi  la 

0.53 5 0-24 
0.69 5 0.21 
1.1 5 0.2 

0-89 ?r 0.29 
0.43 t 0.18 

I 

. C . d  

. . . .  

0;88 5 0.36 
-0.04 t 0.12 

0.05 f 0.10 
0.84 f 0 .24  

* Y a r i a b i l i t y  o f  the r a d i o a c t i v e  d i s i n t e g r a t i o n  p rocess  ( c o u n t i n g  e r r o r )  a t  
t h e  95: c o n f i d e n c e  l e v e l ,  1.960. 
These samples are schedu led  t o  be d i sposed  of 45 days a f t e r  the da t e  of t h i s  
r e p o r t .  

BS'dh & 
Radi ochemi s t r y  
Supervi  sor 
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RE: 8890-22394-12 
Date Samples Rec'd 7-28-86 
P.O. No. 65746DD 

R E P O R T  OF ANALYSIS 

Sponsor Designation P1 utonium-239, 

e r r o r * ,  pCi /g 
\ 5 counting 

ALR Designat ion 

8890-2 2 39 4- 1 2- 1 STP 1H3 A 0.96 f: 0.19 

-2 

-3 

-4 

-5 

-6 

-7 

-8 

-9 

-10 

-11 

-12 

STP 1W3 B 

STP 11.13 C 

STP 1W3 0 

STP 2N3 A 

STP 2W3 B 

STP 2W3 C 

STP 2W3 D 

STP 21.13 E 

STP 2W3 F 

Blank 

Standard 

0.46 5 0.13 

0.51 f: 0.17 

0.78 +, 0.20 

0.56 t 0.15 

0.54 5 0.15 

0.46 t 0.14 

0.32 t 0.13 . 

0.60 t 0.16 

0.65 ?I 0.15 

0.00 t 0.07 

1.1 k 0.2 

p1 utonium-239, 
dupl.icate, 
t counting 

e r ro r* ,  pCi /e 
1.7 2 0.3 

0.34 5 0.13 

1.0 +, 0.2 

0.85 +, 0.17 

1.3 2 0.2 

0.52 k 0.15 

1.1 ?I 0.2 

0.48 2 0.14 

0 . 4 2  it 0.15 

"Yar iab i l i  t y  of  the rad ioac t ive  d i s i n t e g r a t i o n  process  (counting error) a t  
t h e  95% confidence l e v e l ,  1.960. 
These samples a re  scheduled to be di sposed of 45 days .. a f t e r  the d a t e  o f  t h i  S 

r epor t .  

u ummers 

BS'dh deC/ 
Radi ochemi s t ry  
Superv i  sor 


